Budding yeast cells exhibit a defined mode of centrosome inheritance -the 'old' spindle pole body always segregates into the bud. But it is the astral microtubule-cortex interaction which matters for controlling the asymmetric localization of Bfa1p/Bub2 at spindle pole bodies.
(MEN) and the septation initiation network (SIN), respectively [1, 2] . In both cases, the regulatory complexes accumulate at the spindle pole body (SPB), the yeast equivalent of the centrosome. Core components of the SPB have been shown to have dual functions in microtubule organization and in mitotic exit control in the budding yeast Saccharomyces cerevisiae [3] . Given the SPB's ability to act as a microtubule nucleating and anchoring center, and the dynamics of its interactions with the cortex through cytoplasmic microtubules, it can potentially link temporal decisions -to undergo cytokinesis -with nuclear migration (reviewed in [4] ).
Strikingly, the two SPBs of a dividing yeast cell are distinct with respect to the associated SIN or MEN components. In the fission yeast Schizosaccharomyces pombe, the GTPase Spg1p is inactivated at one of the separating poles, leading to a poorly understood asymmetric situation. In S. cerevisiae, only the SPB that migrates into the daughter cell carries the Bfa1p/Bub2p GTPase-activating protein (GAP) complex, together with the homologue of Spg1p, the GTPase Tem1p [5] . The two SPBs of yeast cells are functionally distinct. They are also intrinsically distinct in terms of generation: like the centrioles of vertebrate cells, yeast SPBs duplicate once per cell cycle by a conservative mechanism, resulting in one old and one newly formed SPB. One might thus wonder whether the functional difference between the two SPBs correlates with the time of their assembly. This is precisely what has been addressed in a recent study [6] in which the mode of partitioning of the 'old' and 'new' SPBs between the mother cell and the daughter cell, or bud, has been analysed (Figure 1, top) .
Pereira et al. Taken together, these elaborate experiments demonstrate beyond any doubt that a defined mode of SPB inheritance exists in cells -the opposite from what has been reported previously [7] . Segregation of the 'old' SPB into the bud depends on functional cytoplasmic microtubules. Pereira et al. [6] propose that cytoplasmic microtubules directed into the growing bud, which originate from the bridge between the duplicated SPBs in G1/S phase, move to the 'old' SPB in S phase, whereas the cytoplasmic microtubules at the 'new' SPB are formed de novo. Does Bfa1p/Bub2p GAP complex of the MEN always associate with the SPB that migrates into the bud because it is the 'old' one? The answer is clearly no, and this probably makes sense for the control of cytokinesis. Pereira et al. [6] showed in a second set of experiments that Bfa1p is always associated with the bud SPB, even when the new one is forced in the bud. Using mutants, they were able to show that the association is not dependent on factors present in the bud neck and that it is always the closest SPB to the bud tip which is chosen.
How is Bfa1p localisation with SPBs regulated? In cells treated with the microtubule-depolymerizing drug nocodazole, Bfa1p associated with both SPBs. This is due to the absence of microtubules, rather than being a consequence of cell-cycle arrest or mitotic checkpoint activation. Detailed analysis of Bfa1p association with SPBs after drug removal, as well as the use of mutants, allowed Pereira et al.
[6] to conclude that it is the astral microtubule-cortex interaction which controls the localization of Bfa1p at SPBs. This implies that SPBs can sense properties of cytoplasmic microtubules, such as the tension they exert, and regulate the Bfa1p/Bub2p GAP accordingly.
Whether SPB inheritance has any benefit for cell division or morphogenesis is not clear. It may be part of a program that allows efficient assembly of a bipolar spindle at the end of S phase. SPBs are apparently highly stable organelles with a very low turnover of their core components (or else the experiments used in this work would not have worked). The same is true for vertebrate centrioles [8] . This feature might make the SPB/centrosome a stable internal landmark for morphogenesis and polarity through cell generations, which together with other landmarks in other compartments essential for cell polarity, such as the cell cortex [9] , would ensure a faithful process. SPB inheritance may also be relevant during mitosis. It has been shown that sister chromatids attach preferentially to one spindle pole in the absence of the cohesin Scc1p [10] or the aurora-like kinase Ipl1p [11] . The ability to mark the 'old' SPB should make it possible to test whether there is a preferential binding of unseparated chromosomes to the 'old' or the 'new' SPB.
In unicelular biflagellates, such as Chlamydomonas reinardtii, the generational asymmetry of basal bodies and their mode of inheritance provide clues during cell division for maintaining cortical polarities, such as the location of the 'eye-spot' which is essential for cell survival as an asymmetric organelle that allows the cell to detect the light and orient its swimming towards or away from the source, depending on its intensity [12, 13] . There are also many examples of defined modes of basal body inheritance. A striking example is that of Pyramimonas octopus, which has eight flagella that sequentially occupy defined positions before reaching a predetermined location after three cell generations [14] .
In cells of metazoans, centrosome organization is more complex and flexible than in unicellular organisms. Centrosomes consist of two centrioles associated in a pair by a matrix, which can vary in length to a large extent [ Yeast Mammals a flexible connection. The two centrioles differ both structurally and biochemically: the older, 'mother' centriole, which was formed at least 1.5 generations earlier, carries two sets of appendages, one of them being the fix points on which the asteral microtubules are anchored. By contrast, the younger 'daughter' centriole, which was formed during the previous S phase, lacks these appendages. This centriole can nucleate microtubules, like the mother centriole, but it cannot capture them. During S phase, a small 'procentriole' forms adjacent to the proximal wall of each parent centriole, which then gradually elongates. By G2 phase, when the cell has a 4N DNA content, it also contains four centrioles arranged into two pairs. Within each pair, the mother and daughter centrioles are orthogonally oriented. This relationship is then maintained through mitosis. During the next cell cycle, the orthogonal orientation is lost and a slow process of maturation of the daugther centriole takes place which transforms it in a fully differentiated centriole, apparently identical in all respects to the mother centriole.
In animal cells, therefore, centriole duplication is conservative whereas centrosome duplication is semiconservative (Figure 1, bottom) . This also introduces an asymmetry in centrosome inheritance: one of the two daughter cells inherits a pair of centrioles in which the mother centriole is one generation older than the mother centriole of the other cell. Whether this asymmetry introduces a constitutive asymmetry in the cell division process is not known. Some arguments in favor of this possibility have been reported for the asymmetric divisions of neuroblasts from Drosophila [17] , but this has not been demonstrated for other kinds of asymmetric division [18] .
The question remains whether the old and new centrioles of a centrosome have distinct functions in cell cycle regulation, as is the case for SPBs in yeast. What has been recently shown is that completion of cytokinesis in cultured human HeLa or murine L929 cells coincides with the migration of the mother, but not the daughter, centriole towards the cytokinesis site [19] . Such a behaviour is reminiscent of the situation in yeast, and suggests that centrioles and SPBs have a conserved role in the signalling pathway controlling cytokinesis. Intriguingly, in the majority of cases, the movement of the mother centriole towards the midzone happens only in one of the two daughter cells .
The notion that preexisting 'old' structures, or patterns, could influence the organisation of 'new' structures or patterns, which is basic to the centrosome duplication process, has been demonstrated in the past for large assemblies of basal bodies in ciliates [20] . Known as 'cortical heredity', or cytotaxy, this epigenetic process is like a structural memory encompassing several cell generations. A defect into the cortex of a Paramecium, for example, can be propagated into the progeny of this cell for more than a thousand generations. A similar inheritance process, involving long-lived internal structures such as the centrosome and stable cortical marks, might contribute to the stability of cell shape over time in other eukaryotic cells.
